I
n Finland, pancreatic cancer constitutes approximately 3% of all diagnosed cancers. However, it is the third and fourth most common cause of cancer death in females and males, respectively (www.cancerregistry.fi). More than 90% of pancreatic cancers are ductal adenocarcinomas (PDAC), which are known for their extremely poor prognosis, whereas other types of pancreatic malignant tumours may have a more favourable prognosis. In many studies involving extensive surgery, the prognosis did not seem to be substantially influenced or improved. [1] [2] [3] [4] [5] [6] The reported values on long time survivors of PDAC have been questioned and it has been claimed that they are markedly lower than reported. While five year survival rates of 30-55% in PDAC patients treated with a curative intent have been published, [7] [8] [9] [10] [11] reports of actual five year survival have usually been more modest, (approximately 10-20% for patients undergoing curative resection). [12] [13] [14] [15] [16] Some series have failed to report any five year survivors [17] [18] [19] and many authors believe that the actual values are close to zero. [20] [21] [22] In order to obtain reliable non-biased data, we performed a nationwide study which included all Finnish patients diagnosed with pancreatic cancer (ICD = C25) in 1990-1996 that had survived for at least five years after diagnosis.
PATIENTS AND METHODS
The Finnish Cancer Registry is a countrywide population based (population 5.1 million) register that collects data on all cancer cases in Finland. All hospitals and pathology and haematology laboratories as well as dentists submit mandatory data on cancer patients to the cancer registry. Additional data on survival and cause of death were obtained from Statistics Finland. The files were searched for patients diagnosed with pancreatic cancer (ICD = C25) from 1990 to 1996 who survived for more than five years. All slides or paraffin blocks (except for two cases) from patients recorded as having histologically proven PDAC were collected and re-evaluated in a double blind fashion by three pathologists with special expertise in pancreatic pathology (SN, Helsinki University Central Hospital, Finland; and JL and GK, University of Kiel, Germany).
RESULTS
According to the Finnish Cancer Registry, 4922 patients (2170 males) were diagnosed with pancreatic cancer (ICD = C25) from 1990 to 1996. Eighty nine patients (1.8%) were recorded as having survived for at least five years. Histological diagnoses based on the original records were obtained from the Finnish Cancer Registry (table 1). Half of the patients (49%) had tumours other than PDAC. In 18 patients (20%) the diagnosis of pancreatic cancer lacked histological confirmation and was based on clinical or cytological (n = 7) findings only. In four of seven patients with a cytology based diagnosis, smears were recorded as containing atypical cells suspicious for PDAC. Two of these patients died of cancer 5.03 and 5.09 years after diagnosis. In neither case was an autopsy performed. The third patient with positive cytology died 11.8 years after diagnosis. No cancer was detected at autopsy. The fourth patient is still alive 8.28 years after diagnosis. One of the long term survivors was erroneously reported as a cancer patient. She actually had a benign solid pseudopapillary neoplasm. In summary, more than two thirds (70%) of the reported long term survivors of pancreatic cancer had either pancreatic tumours different from PDAC or were insufficiently documented (table 1) .
From the remaining 26 patients recorded as having histologically proven PDAC, all slides or paraffin blocks (except for two cases) were collected and re-evaluated in a double blind fashion by three pathologists. More than half of the patients were found to have either pancreatic tumours Abbreviations: PDAC, pancreatic ductal adenocarcinoma other than PDAC or non-neoplastic pancreatic changes (table 2). In only 10 patients could PDAC be confirmed. In nine cases it was in the head region and in one in the tail. All patients underwent curative R0 resection (one total pancreatectomy, eight pancreaticoduodenal resection, and one distal resection). Nine of the 10 patients died during follow up (median 5.4 years; range 5.08-13.4 years). Seven had tumour recurrence, one patient died of myocardial infarction, and one of a subdural haematoma. Interestingly, two of seven patients who died of tumour recurrence had lymph node metastases at the time of the primary diagnosis. At the end of follow up on 1 August 2003, one patient was still alive and disease free (follow up time 13.4 years). This PDAC was a small stage IB grade I tumour in the pancreatic head.
DISCUSSION
Our data showed that in Finland, during the period 1990-1996, only 10 patients with histologically proven PDAC survived for more than five years. During this period, 4922 cases of pancreatic cancer were recorded. As approximately 90% of pancreatic cancers are considered to be PDAC, the overall five year survival of PDAC patients was only 0.2%. Surgery has been considered the only chance for long term survival of PDAC patients but not even radical surgery, including extended lymphadenectomy, has convincingly improved the overall survival in PDAC patients. 4 5 A nationwide Finnish study recently reported 163 Whipple procedures for PDAC between 1990 and 1994. 23 As seven of the 10 long term survivors in our study had been treated during that time period, the five year nationwide survival for patients who underwent a Whipple procedure for PDAC in 1990-1994 was 4.3%. It should be noted that histology of the PDACs in this study was not re-evaluated, unlike in our study. Thus the number of Whipple operations performed for true PDAC may be lower and consequently the rate of five year survivors somewhat higher. The five year survival rate after a Whipple procedure has been reported to be approximately 5% in other studies [24] [25] [26] [27] although there are also several reports with better long term results, especially those performed in single institutions. 7-16 28-30 Adjuvant chemotherapy may also have a significant survival benefit in patients with resected pancreatic cancer. 31 With more patients now surviving the operation, due at least in part to concentration of pancreatic cancer surgery in large specialised multidisciplinary units, one would expect an increase in long term survivors.
This nationwide study confirms the poor prognosis of PDAC on a national scale. The only long term survivor who is alive today had an early stage grade I carcinoma, features known to be associated with the most favourable outcome. The remaining five year survivors in this study did not exhibit distinguishing morphological features that predicted the favourable outcome and two PDAC patients with initial lymph node metastases survived for five years. An important finding was that survival for five years does not guarantee definitive survival. In common with many other cancers, deaths from recurrent disease can occur more than five years after the initial operation.
Our results also support the commonly expressed doubts that published data on survival in pancreatic cancer might not always represent actual survival of PDAC patients. Studies may be based on unreliable histological classification and thus include patients with other types of pancreatic malignancies or even patients with benign diseases. In a study by Nitecki et al, pathological re-review led to a change in diagnosis in 12 of 186 patients who underwent pancreatic resection for PDAC. 18 Similarly, Trede et al reclassified 6% of their patients after reviewing pathological specimens. 10 Connolly et al reported only 11 out of 23 three year survivors of pancreatic cancer after histologically confirmed disease. 25 Conlon et al noted that without histological re-evaluation of their PDAC material, the five year survival rate would have been 19% instead of the reported 10.2%. 13 We therefore conclude that a thorough histopathological re-evaluation of all specimens from patients with PDAC is mandatory to obtain reliable data on follow up and survival. Another reason for overly optimistic survival results might be skewed statistical description of the results and publication of survival values without information on the number of actual survivors and a clear definition of the subset. In conclusion, a common reason for long term survival of PDAC patients is an initial false diagnosis. However, it is possible to survive for five or even 10 years after a diagnosis of PDAC, although this is rare. As there is now a general trend towards concentration of pancreatic cancer surgery in specialised multidisciplinary units, the number of initial false diagnoses should decrease. Whether concentration of pancreatic cancer surgery services in combination with adjuvant chemotherapy improves the poor long term survival of PDAC patients remains to be seen.
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